Abstract The usual diagnosis of life-threatening human brain bacterial meningitis are expensive, time consuming or non-confirmatory. A quick PCR based diagnosis of meningitis in cerebrospinal fluids (CSF) using specific primers of virulent Omp85 gene of Neisseria meningitidis can detect as low as 1.0 ng of genomic DNA (G-DNA) in 80 min for confirmation of bacterial meningitis caused by N. meningitidis infection. The 257 bp amplicon of Omp85 gene does not show homology with other suspected pathogens in CSF and can be used as a specific genetic marker for diagnosis of the disease.
Meningitis causes inflammation of the meninges (outer membrane covering) in the brain and spinal cord of the patients [1] . Meningitis is usually detected by biochemical tests, microscopy, latex agglutination, PCR, microarray and biosensors [2] [3] [4] [5] . Recently, blot microarray and SPR biosensor were reported for detection of biological warfare agents [6, 7] . All these methods are time consuming, expensive and cumbersome. Boving et al. [8] reported an eight-plex PCR for simultaneous detection of Neisseria meningitidis, S. pneumoniae, E. coli, S. aureus, L. monocytogenes, S. agalactiae, herpes simplex virus and varicella-zoster virus which was time consuming. Omp85 (outer membrane protein) gene which is highly conserved in all the strains of N. meningitidis and assists for effective insertion of lipids and integral proteins into the outer membrane [9] . Omp85 gene can be used to develop genetic marker due to its virulence.
The patient 0.5 ml CSF samples (from National Centre for Disease Control) was centrifuged at 16,0009g for 1 min to remove the CSF and the pellet was used in 25 ll of PCR mix containing 19 PCR buffer (1. For quantification of bacterial G-DNA, the pellet obtained from CSF containing bacteria was suspended in 0.5 ml of TE (10 mM Tris and 1 mM EDTA) buffer, pH 8.0 and heated at 95°C for 5 min for cell lysis. The heated solution was further centrifuged at 16,0009g for 1 min to remove cell debris and the supernatant containing G-DNA was quantified by Nanodrop spectrophotometer. The sensitivity of the PCR method was performed using different concentrations of N. meningitidis G-DNA (0.5-5.0 ng) in 25 ll of PCR mix as described above. The amplicons were detected in a 1.5 % agarose gel using UV light.
The PCR product 257 bp Omp85 gene of N. meningitidis (Fig. 1a) was purified using GFX column and sequenced at The Centre for Genomics and Applications (TCGA), New Delhi (Fig. 1b) and N. meningitidis Omp85 gene, partial cds was submitted to NCBI [Accession No.HQ712171]. The PCR method can detect as low as 1.0 ng of G-DNA of N. meningitidis directly from CSF of meningitis patients in 80 min (Fig. 1c) . The diagnosis of suspected bacterial meningitis patients (30 samples) were carried out using present available methods (Table 1) as well as PCR using 257 bp Omp85 gene amplicon (in 1.5 % agarose gel electrophoresis) as a genetic marker (Fig. 2) . The data shows some false positive and negative results which are due to certain limitations of the test. For validation of the results, PCR was also carried out with 20 samples of N. meningitidis (MC58) and 06 samples each of E. coli (DH5a), S. typhi (CT 18), S. pyogenes (M 140) and M. tuberculosis (Smegmatis). Although, the biochemical tests showed false positive and false negative results with some of the samples but results with PCR using Omp85 genetic markers of 257 bp was found specific only to N. meningitidis, not with other possible pathogens (Table 2) . Therefore, PCR amplicon of Omp85 gene can be used as a specific genetic marker for quick (80 min including electrophoresis) diagnosis of bacterial meningitis. Our method can save life of several patients during an outbreak of the bacterial meningitis disease. False negative 00 01 02 00 00 00 00
Gram staining, oxidase and catalase test, latex agglutination and biochemical test were performed as reported earlier [2] Control: Sample containing N. meningitidis in CSF 
